Demethylation of GFRA4 Promotes Cell Proliferation and Invasion in Hirschsprung Disease.
Hirschsprung disease (HSCR) is congenital intestinal aganglionosis attributed to a failure to migrate and survive of neural crest-derived cells. Glial cell-derived neurotrophic factor alpha 4 (GFRA4) is expressed in the derivatives of the neural crest in the enteric nervous system, but whether it is related with HSCR still remains unclear. This study was designed to investigate its role and epigenetic mechanisms in HSCR in vitro. The expression of GFRA4 mRNA in HSCR tissues was determined using quantitative real-time PCR analysis. In this study, we found that GFRA4 expression was significantly reduced in HSCR tissues and cells through GFRA4 methylation by quantitative real-time PCR analysis, methylation-specific PCR, and bisulfite sequencing PCR. DNA methyltransferase inhibitor, 5-AzaC, concomitantly upregulated the protein levels of GFRA4, as well as DNA methyltransferase1 (DNMT1) and DNMT2 in SH-5YSY cells. Moreover, we found upregulated GFRA4 significantly promoted cell proliferation, cell cycle progression and invasion, but inhibited apoptosis in SH-5YSY cells, whereas GFRA4 knockdown caused the opposite effects in SH-5YSY cells by CCK-8, 5-ethynyl-2'-deoxyuridine (EdU), flow cytometry, and Transwell assays. In conclusion, our results support that aberrant CpG hypermethylation at least partly accounts for GFRA4 silencing in HSCR, which impairs its protective role in enteric nervous system.